Metrizamide, an inert, non-ionic organic compound, dissolves in water to give a dense solution in which DNA bands isopycnioally at a density corresponding to that of fully hydrated DNA.
solutions, that DNA. is highly hydrated but that the extent of hydration i s predominantly influenced by water activity and is not very sensitive to the anion present in the solution.
However, for a number of technical reasons, current methods do rot allow accurate estimates to be made of the influence of salts on the hydration of DNA under conditions where the concentrations of both the DNA and the salts are low; that i s , conditions where DNA concentration is very low so that high ratios of salt to DNA. can be obtained while water activity i s maintained at values as high as 0.999.
Recently, a new buoyant density-gradient solute, metrizamide, has been introduced and has proved useful in experiments involving the isopycnic sedimentation of nucleoproteins .
Metrizamide is an inert, non-ionic organic compound which dissolves in water to give dense solutions of relatively low viscosity.
Moreover, nucleic acids band isopycnically in low concentrations of metrizamide (0.2 to 0.5 II ) , and display buoyant densities which correspond to those of fully hydrated molecules. This observation suggested that isopycnic sedimentation in metrizamide might be applicable to studies of the hydration of DNA. and the interaction of salts and other small molecules with DNA. under those conditions for which current methods are not suitable.
This paper presents the results of preliminary experiments which suggest that the technique can be used to demonstrate the effect of low concentrations of cations and anions on the hydration of DNA, EXPERIMENTAL NaF, NaBr, NaCI, Na 2 S0^, CsCl and Cs 2 SO^ were Analar grade s a l t s The density of the mixture was adjusted to that required to ensure that the DNA banded a t , or near, the middle of the gradient and 5 ml portions (containing 5 pg of DNA.), overlaid with paraffin, were oentrifuged in 10 ml poljallomer tubes in the aluminiuB 10 x 10 fixed-angle rotor of an MSB superspeed 50 ultraoentrifuge at 30,000 rev/min for 68 h at 5 . The gradients were fraotionated by upwards displacement , and the density of each 0.25 ml fraction was calculated from i t s refractive index, after correction for the salt present, using the relationship -3.601 4 '20°T he remainder of each fraction was mixed with 0.8 ml of water and 10 ml of a Triton I-100, toluene-based scintillation fluid, and its radioactivity measured by liquid sointillation speotroaetry.
Since the water aotivity of very dilute solutions of different salts, as calculated from freezing point depression data, do differ slightly, the effect of very small changes in water aotivity on the buoyant densities of DNa was first determined by centrifuging DNA. to equilibrium in metrizamide gradients which contained different concentrations of JfeCl. Table 1 shows the changes observed in the buoyant density of native and denatured mouse DNA, when the concentration of NaCl in the gradients was varied from 20 mU to 204 mU. If these changes in buoyant density are due solely to changes in hydration of the DNA. , i t i s clear that the deorease in water activity over this range in salt concentrations has only a small, though s t i l l significant, effect on the hydration of native and denatured DNAMoreover, the effect is only significant when the water activity is reduoed below about 0.997 and, therefore, i t can be presumed that any slight differences among the water activities of 20 m M solutions of different salts will have an insignificant effect on the hydration of 
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Calculated from freezing point depression data DHL lor this reason, a l l determinations of the effeot of a aalt on the buoyant density of SHi were done with this concentration of the salt incorporated in the density gradient. The effeot of a ohange in oounter-lon on the buoyant density of DHL was examined by comparing the buoyant densities of CsSNa and IftDNA.. The results are summarised in Table 2 .
Slnoe there i s a Barked difference between the partial speolf io volumes of CaPNa and IhSNa , i t was to be ezpeoted that the buoyant densities of these salts of DNA would also differ Markedly in metrisamide gradients.
However, the buoyant densities of CaDNa and NaDNa differ to a greater extent than oan be aooounted for simply by the difference between their partial speolf io volumes. When this difference is taken into aooount i t appears that CsDNa i s considerably less hydrated than ibDKl and, moreover, that the hydration i s decreased by the same amount in both ohloride and sulphate solutions. Table 3 clearly show that a ohange in anlon oan cause a large ohange in the buoyant density of IfeDNa, and that these changes are particularly striking when expressed in terns of the net hydration of the DN/U The buoyant densities of both native and denatured DN& are influenced by these anions, though i t is apparent from Table 3 that the relative effeots of the anions on native and denatured DNA do differ to some extent. DI3CU3SI0N Metrizamide has only reoently been introduced as a buoyant density-gradient solute, and i t s properties have yet to be fully eluoldated. However, the evidence available so far indicates that metrisamlde does not interact with SNa , though i t does form labile Q complexes with some proteins . In addition, the extremely low buoyant densities of D m and RH1 in metrlxamide gradients suggest that nuoleio aolds are fully hydrated in metric amide , thus indicating that, at the low concentration used (<0.5 M ) , the hydration of metrlxamide is too low to have a significant effeot on water activity.
The data presented here olaarly show that the counter-ion in a DNA. solution has a marked effect on the buoyant density of the DNA. over and above that which can be accounted for by i t s effeot on the partial specific voluaa of the DNA. . This effeot is most readily interpreted in terms of the hydration of the SNA.. Support for this interpretation is provided by Cohen and Bisenberg , who showed that, in dilute salt solutions, the hydration of CsDNA is signifioantly lower than that of NaDNA. In addition, the hydration of CsDNA. 
